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The neutral model by Stephan P. Hubbell is one of the few models which
predict patterns of community such as diversity, species abundance distribu-
tions, species-area relationships, etc., based on realistic population dynam-
ics. Recently analytical study on the neutral model has greatly progressed as
techniques of statistical physics and population genetics applied, and quan-
titative comparison of the theory with field data is increasing. What is the
condition for neutrality? How can it be produced by more basic evolutionary
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$(rarrow\infty)$ , $\beta_{n}\simeq\beta n/N,$ $\mu_{n}\simeq$
$\mu n/N,$ $\beta_{0}=\nu$
$F(n)= \nu N\frac{(\beta/\mu)^{n}}{n}$ (6)











$S$ , $i$ $\Phi$j(
4
$\sum_{j_{=1}}^{J}\Phi_{j}=S,$ $\sum_{j=1}^{J}j\Phi_{j}=J)$ $n=(n_{1}, n_{2}, \ldots, ns)$ (ni
$i$ )
$P[n| \theta, J]=\frac{J!}{\prod_{i=1}^{s}n_{i}\prod_{j=1}^{J}\Phi_{j}!}\frac{\theta^{S}}{(\theta)_{J}}$ (7)
$\theta=2J_{M}\nu(J_{M}$ $\nu$
) Hubbell (
Wright-Fisher ). $(\theta)_{J}$ Pochhammer
$( \theta)_{J}:=\prod_{i=1}^{J}(\theta+i-1)=\frac{\Gamma(\theta+J)}{\Gamma(\theta)}=\sum_{i=1}^{J}\overline{s}(J, i)\theta^{i}$ (8)




(7) $E(S|\theta, J)$ $J=1$
(7) $E(S|\theta, J=1)=\theta/\theta=1$ $J=2$
1 (7) $S=1,$ $n=(2,0),$ $\Phi_{0}=1,$ $\Phi_{1}=0,$ $\Phi_{2}=1$
$1/(\theta+1)$ 2 $\theta/(\theta+1)$ 2
$E(S| \theta, J=2)=1\cdot(\frac{1}{\theta+1}I+2\cdot(\frac{\theta}{\theta+1})=\frac{\theta}{\theta}+\frac{\theta}{\theta+1}$ (9)
$E(S| \theta, J)=\sum_{i=0}^{J-1}\frac{\theta}{\theta+i}$ (10)
Ewens
$\theta$ 1 $\theta$
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Fisher Preston [20, 21, 22] ( )
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$n$ $S_{n}$ $E[S_{n}|\theta, J_{M}]$
$(t-u)$ $t$ $n$ #
$E[S_{n}| \theta, J_{M}]=\nu\int_{0}^{t}P_{n}(u)du$ (11)
$P_{n}(t)$ (2) $P_{n}(0)=$
$\delta_{n,1}$
$E[S_{n}| \theta, J_{M}]=\frac{\theta}{n}\frac{(J_{M}+1-n)_{n}}{(J_{M}+\theta-n)_{n}}$ (12)
( [24] Appendix ). $(x)_{n}$ Pochhammer (8)
$\theta=(J_{M}-1)\nu/(1-\nu)$ $J_{M}\gg 1,$ $\nu\ll 1$ Hubbell
$E[S| \theta, J_{M}]=\sum_{n=1}^{J_{M}}E[S_{n}|\theta, J_{M}]=\sum_{i=0}^{J_{M}-1}\frac{\theta}{\theta+i}$ (13)
Ewens (10)




$\beta_{n}$ $=$ $\frac{J_{L}-n}{J_{L}}(\frac{n}{J_{L}-1}(1-m)+mx)$ (15)
$\mu_{n}$ $=$ $\frac{n}{J_{L}}(\frac{J_{L}-n}{J_{L}-1}(1-m)+m(1-x))$ (16)
[3]
$x$ $n$
$E[S_{n}|m, x, J_{L}]= \frac{p(x,I,J_{L})}{x}(\begin{array}{l}J_{L}n\end{array})\frac{(Ix)_{n}(I(1-x))_{J_{L}-n}}{(I(1-x))_{J_{L}}}$ (17)
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$S$ , $J$ $n=(n_{1}, n_{2}, \cdots, n_{S})$
$P[n|\theta, J]$
$n$
$E[S_{n}| \theta, J]=\sum_{|n|}\Phi_{n}(n)P(n|\theta, J)$ (22)
$\Phi_{n}(n)$ $n$ $n$ $\sum$
$J$
Ewens (7)
Hubbell[1] Etienne Olff Ewens
$(m<1)l$
Etienne[28]
$P[n| \theta, m, J]=\frac{J!}{\prod_{i=1}^{S}n_{i}\prod_{j=1}^{J}\Phi_{j}!}\frac{\theta^{S}}{(I)_{J}}\sum_{a_{1}=1}^{1}n$ . . . $\sum_{a_{S}=1}^{n_{S}}\frac{\overline{s}(n_{i)}a_{i})\overline{s}(a_{i},1)}{\overline{s}(n_{i},1)}\frac{I^{A}}{(\theta)_{A}}$ (23)
$A= \sum_{k=1}^{s}a_{k}$ $\overline{s}(n_{i}, a_{i})$ Pochhammer (8)
1 $m=1$ Ewens
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